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(57) In a process for making a trunks-type garment

according to this invention, middle bodies 6, 7 defining

a crotch region of trunks-type garment 1 are made from

first and second sub-sheets obtained by cutting a main

web continuously fed in one direction along a sinusoidal

wave-like line extending longitudinally of the main web,

and the first and second sub-sheets are bonded to each

other along crests of these two sub-sheets described by

the sinusoidal wave-like curve to obtain a laminated

sheet which is then cut transversely thereof.
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Description

FIELD OF THE INVENTION

[0001] Thisinvention relatestoaprocessforamaking 5

trunks-type garment adapted to be used as an upper

garment or an undergarment.

BACKGROUND ART
10

[0002] It is well known to form a crotch region of

trunks-type garment by putting a pair of sheets each

having a U-shaped cutout flat together with the cutouts

of these two sheets being aligned with each other and

bonding these two sheets along peripheries of the cut- ^
outs.

[0003] The process according to the prior art as has

been mentioned above necessarily generates U-

shaped cuttings of the sheets as they are formed with

the cutouts. These cuttings of the sheets will significant- 20

ly affect a manufacturing cost of the garment so far as

the cuttings of the sheets are not directly utilized to make
the trunks even if these cuttings of the sheets are not

scrapped as they are.

[0004] This invention aims to use sheet material for a 25

crotch region of trunks-type garment without generation

of waste cuttings of the sheet material and thereby to

reduce a manufacturing cost of this article.

SUMMARY OF THE INVENTION 30

[0005] The object set forth above is achieved, accord-

ing to this invention, by a process for making trunks-type

garment having a pair of lateral bodies intended to cover

a wearer's both sides and a middle body intended to cov- 35

er middle and crotch regions of the wearer's trunk and

bonded to the lateral bodies on belly and back sides of

the wearer, the process being characterized by that the

middle body is made at least through the steps of:

40

a. cutting a main web having first and second side

sections extending in parallel to each other and con-

tinuously fed in one direction along a first sinusoidal

. wave-like curve extending in the one direction so as

to divide the main web in two, the first curve having

a given amplitude and defined by crests and

troughs alternating every 1/2 wavelength, to obtain

a first web having the first side section and a third

side section extending substantially in parallel to the

first side section so as to be contoured by the first so

sinusoidal wave-like curve and a second web hav-

ing the second side section and a fourth side section

contoured by the first sinusoidal wave-like curve

from the main web;

b. bonding one of the second web and third web 55

having a rectilinear fifth side section and a sixth side

section extending substantially in parallel to the fifth

side section so as to be contoured by a second si-

nusoidal curve having the same wavelength as the

first sinusoidal curve to the first web so that the

crests as well as the troughs of the one web face

the corresponding crests as well as the correspond-

ing troughs of the first web, respectively, and the

corresponding crests of these two webs partially

overlap in the vicinity of their summits, respectively,

to obtain an apertured sheet of which each aperture

is formed by a pair of the troughs facing each other;

c. placing a pair of the apertured sheets one upon

another so that the apertures of these two sheets

are exactly aligned with each other and bonding

these two sheets along peripheries of the apertures

to obtain a laminated sheet; and

d. cutting the laminated sheet along a first cutting

line extending transversely of the laminated sheet

so as to divide the aperture in two and along a sec-

ond cutting line extending transversely of the lami-

nated sheet so as to divide a section defined be-

tween a pair of adjacent apertures in two to obtain

the middle body.

[0006] According to one preferred embodiment of this

invention, the step b) is preceded by a step of dividing

a second main web continuously fed in one direction

along the second sinusoidal wave-like curve in two sec-

tions and obtaining the third web from these two sec-

tions.

[0007] According to another preferred embodiment of

this invention, the first and second webs are made of a

nonwoven fabric and/or woven fabric having external

appearances and/or physical attributes differing from

those of a nonwoven fabric or a woven fabric used as

stock material for the third web.

[0008] According to still another preferred embodi-

ment of this invention, the first and second sinusoidal

wave-like curves are identical in the wavelength but dif-

.

ferent in the waveform.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a perspective view showing partially cuta-

way trunks obtained by the process according to

this invention;

Fig. 2 is a plan view showing a partially cutaway

middle body;

Fig. 3 is a schematic diagram illustrating steps of

the process for making the trunks according to one

preferred embodiment of this invention; and

Fig. 4 is a view similar to Fig. 3 illustrating the steps

of the process for making the trunks according to

another preferred embodiment of this invention.

15

20
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DESCRIPTION OFTHEBESTMODE FOR WORKING
OF THE INVENTION

[0010] Details of a process in accordance with this in-

vention to make a trunks-type garment will be more fully

understood from the description given hereunder by

way of an example with reference to the accompanying

drawings which illustrate the case of disposable trunks-

type garment.

[0011] Partially cutaway disposable trunks 1 shown

by Fig. 1 in a perspective view generally comprise left-

and right-hand lateral bodies 2, 3 intended to cover left-

and right-hand lateral regions of a wearer's trunk, re-

spectively, and left- and right-half middle bodies 6, 7 de-

fining a crotch region 10 substantially intended to cover

front, rear and crotch regions of the wearer's trunk. It

should be understood here that the portion of the trunks

1 on the left-hand as viewed in Fig. 1 is intended to be

placed in front of the wearer's trunk. The left-hand lateral

body 2 has front and rear side portions 8, 9 which are

bonded to front and rear side portions 1 1 , 1 2 of the left-

half middle body 6 along sealing lines 31
, 32, respec-

tively. Similarly, the right-hand lateral body 3 has front

and rear side portions 13,14 which are bonded to front

and rear side portions 16, 17 of the right-half middle

body 7 along sealing lines 33, 34, respectively. The left-

and right half middle bodies 6, 7 are respectively formed

with U-shaped cutouts 18, 19 defining transitions be-

tween the front and rear side portions of these middle

bodies 6, 7. The left- and right-half middle bodies 6, 7

are bonded to each other along a sealing line 20 defined

by edges of the cutouts 18, 19. The respective bodies

2, 3, 6, 7 are bonded one to another so as to form a

waist-opening 21 and a pair of leg-openings 22, 22 of

the trunks 1 . The left- and right-hand lateral bodies 2, 3

are respectively provided along the associated edges of

the waist-opening 21 with elastic members 23, 24 bond-

ed under tension to these bodies 2, 3 so that the trunks

1 may be elastically stretchable and contractible in its

circumferential direction.

[0012] Fig. 2 is a plan view of the crotch member 10

obtained by peeling the left- and right-hand lateral bod-

ies 2, 3 off from the left- and right-half middle bodies 6,

7. Of the left- and right-half middle bodies 6, 7 which are

identical to each other in the size as well as in the shape,

the left-half middle body 6 comprises front and rear bod-

ies 6A, 6B bonded to each other along a sealing line 26

and, similarly, the right-half middle body 7 comprises

front and rear bodies 7A, 7B bonded to each other along

a sealing line 27.

[0013] Fig. 3 is a diagram illustrating the steps of the

process for making the left-half middle body 6 in a con-

tinuous manner.

[001 4] The process according to this invention will be

described step by step first in reference with Fig. 3. On
a step a), a main web 50 having first and second side

sections 50A, 50B extending in parallel to each other as

illustrated is continuously fed in a direction indicated by

an arrow X. The main web 50 being thus continuously

fed is cut transversely in two along a sinusoidal wave-

like curve C of given wavelength W and amplitude D de-

scribing crests and troughs alternating every 1/2 wave-

5 length to obtain first and second webs 51 , 52. The first

web 51 has the first side section 50A and a third side

section 50C extending substantially in parallel to the first

side section 50A so as to be contoured by crests 56 and

troughs 57. The second web 52 has the second side

10 section SOB and a fourth side section 50D contoured by

crests 58 and troughs 59.

[001 5] On a step b), one of the first and second webs

51 , 52 may be shifted by 1/2 wavelength in the direction

as indicated by the arrow X or in the direction opposed
15 thereto so that the crests 56, 58 as well as the troughs

57, 59 of the first and second webs 51 , 52 may face each

other, respectively.

[0016] On a step c), one of the first and second webs

51, 52 may be shifted in a direction as indicated by an

20 arrow Y (See Fig. 3(c) )or in a direction opposed thereto

so far as the crests 56, 58 remain in their mutually over-

lapping relationship. The crests 56, 58 thus mutually

overlapping may be bonded together along sealing lines

61 to obtain an apertured sheet 63 having apertures 62

25 defined by the troughs 57, 59 of the first and second

webs 51 , 52, respectively.

[0017] On a step d), a pair of the apertured sheets 63,

63 are laminated with each other so that the apertures

62 of the one sheet 63 are aligned with the correspond-

30 jng apertures 62 of the other sheet 63, respectively, and

bonded to each other by a sealing lines 64 extending

along periphery of the apertures 62. In this way, a lam-

inated sheet 66 is obtained. Fig. (3d) illustrate these two

apertured sheets 63, 63 in a perspective view in order

35 to clarify the manner in which they are laminated with

each other.

[0018] On a step e), the laminated sheet 66 is cut

along a first cutting line G (See Fig. 3 (d)) extending

transversely of the sheet 66 so as to divide the aperture

40 62 in two and along a second cutting line H (See Fig. 3

(d)) also extending transversely of the sheet 66 so as to

divide a section of the sheet 66 defined between a pair

of adjacent apertures 62 in two. In this manner, a crotch

member unit 67 is obtained.

45 [0019] The unit 67 obtained by the step e) corre-

sponds to the crotch member 10 of Fig. 2. Specifically,

the pair of apertured sheets 63, 63 laminated with each

other are destined to define the left- and right-half mid-

dle bodies 6, 7, respectively, of the crotch member 10.

50 The first and second webs 51 , 52 are destined to define

the front bodies 6A, 7A and the rear bodies 6B, 7B of

the middle bodies 6, 7, respectively. The sealing line 61

of the apertured sheet 63 is intended to define the seal-

ing lines 26, 27 in Fig. 2 andthe sealing line 64 extending

55 along the periphery of the aperture 62 is intended to de-

fine the sealing line 20 in Fig. 2. The first side section

50A of the main web 50 is destined to define the side

sections 11,13 and the second side section 50B of the
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main web 50 is intended to define the side sections 12,

14 in Fig. 2.

[0020] The unit 67 comprises the apertured sheets

63, 63 and the sheets destined to define the left- and

right-hand lateral bodies 2, 3 of the trunks 1 , which are 5

placed upon the respective outer surfaces of the aper-

tured sheets 63, 63 and bonded thereto at the first and

second side sections 50A, 50B of the respective aper-

tured sheets 63, 63. The side sections 2, 3 are provided

on their outer surfaces with the elastic members 23, 24 10

bonded under tension thereto. It is also possible to bond

these elastic members 23, 24 to the respective inner

surfaces of the side sections 2, 3.

[0021] Fig. 4 is a schematic diagram illustrating the

steps of the process for making the crotch member 1 0 15

according to another preferred embodiment of this in-

vention. The process according to this embodiment pro-

duces the unit 67 comprising first and second main webs

50, 150 and destined to define the crotch member 1 0.

[0022] Referring to Fig. 4, on a step a), the first main 20

web 50 is cut along a first sinusoidal wave-like curve C
1

of a wavelength W extending in a direction of a center

line P-P defining the X-axis so as to divide the first main

web 50 in two and thereby the first web 51 and the sec-

ond web 52 are obtained. 25

[0023] On a step b), the second main web 150 is cut

along a second sinusoidal wave-like curve C2 also of

the wavelength W extending in a direction of a center

line Q-Q defining the X-axis so as to divide the second

main web 1 50 in two and thereby third and fourth webs 30

153, 154 are obtained.

[0024] On a step c), the first and fourth webs 51 , 1 54

of these webs are placed upon each other so that the

crests 56 of the web 51 partially overlap the correspond-

ing crests 1 56 of the web 1 54 and bonded to each other 35

along the sealing line 61 to obtain the first apertured

sheet 63 of which the aperture 62 is formed by each pair

of troughs 57, 157 facing each other.

[0025] On a step d), the second and third webs 52,

1 53 are placed upon each other so that the crests 58 of *o

the web 52 partially overlap the corresponding crests

158 of the web 153 and bonded to each other along a

sealing line 161 to obtain the second apertured sheet

1 63 of which the aperture 1 62 is formed by each pair of

troughs 59, 159 facing each other and repeated at the *5

same intervals as those in the first apertured sheet 63.

[0026] On a step e), one of the first and second aper-

tured sheets 63, 1 63, for example, the second apertured

sheet 63 is reversed in the case illustrated.

[0027] On a step f), the first apertured sheet 63 and 50

the reversed second apertured sheet 1 63 are placed up-

on so that the apertures 62 of the sheet 63 is aligned

with the corresponding aperture 162 of the sheet 163

and bonded to each other by a sealing line 1 64 extend-

ing along the periphery of the second aperture 1 62. In 55

this way, the laminated sheet 66 is obtained.

[0028] Finally on a step g), the laminated sheet 66 is

cut along a first cutting line G (See Fig. 4(f)) extending

372 A1 6

transversely thereof so as to divide the aligned aper-

tures 62, 162 in two and along a second cutting line H
(See Fig. 4(f)) extending transversely thereof so as to

divide a section extending between each pair of adja-

cent sets of aligned apertures 62; 162 and 62; 162 in

two.

[0029] Similarly to the unit 67 of Fig. 3, the unit 67 of

Fig. 4 may be provided with the sheets destined to form

the left- and right-hand lateral bodies 2, 3 and the elastic

members to finish the trunks 1. When the process as

illustrated by Fig. 4 is adopted, the first main web 50 and

the second main web 150 differing from each other in

their external appearances such as color and pattern as

well as in their physical properties such as elasticity and

breathability may be used to obtain the unit 67 of which

the front body presents properties different from those

presented by the rear body. For example, a relatively

inexpensive inelastic nonwoven fabric such as a spun

bond nonwoven fabric may be used as stock material

for the front body to reduce a material cost. On the other

hand, a relatively expensive elastic nonwoven fabric

made of crimped conjugated fibers or the like may be

used as stock material for the rear body to improve a

compatibility of the trunks with movement of the wear-

er's hip. It is also possible, as illustrated in Fig. 4, to cut

the first main web 50 and the second main web 150

along the first and second curves C 1f C2 of different

waveforms, respectively, so that one of these two curves

may improve a fitting of the trunks to the wearer's belly

and the other may improve a fitness of the trunks to the

wearer's back.

[0030] To exploite this invention, a nonwoven fabric,

a woven fabric, a plastic film, etc. may be used as stock

material for the first main web 50 and the second main

web 150. While it is possible to bond these main webs

50, 150 by sewing up them, adhesion by means of hot

melt adhesive or the like, or sealing by means of heat-

or ultrasonic-sealing technique is preferably adopted in

view of a manufacturing cost. For laminating and bond-

ing the first - fourth webs 51 ,52, 153, 154 together, the

order in which these webs are placed one upon another

is not critical. Furthermore, the waveforms of the curves

C-,, C2 are optional and, for example, the first and sec-

ond curves
,
C2 may have a common waveform in the

process of Fig. 4. It is also possible to carry out the step

of bonding the sheets destined to form the left- and right-

hand lateral bodies 2, 3 to the crotch member unit 67

before the step of cutting the laminated sheet 66 along

the first and second cutting lines G, H to obtain the in-

dividual units 67. The steps of the process illustrated by

Fig. 3 may be modified, for example, so that the contin-

uous sheets intended to form the respective lateral bod-

ies 2, 3 are bonded to the continuous laminated sheet

66 to obtain the second laminated sheet which is, in turn,

cut along the cutting lines extending transversely of this

second laminated sheet to obtain the individual trunks

1. The crotch member 10, i.e., the unit 67 obtained by

such modified process should be understood to be with-
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in the scope of this invention.

[0031] The process according to this invention ena-

bles a relatively inexpensive nonwoven fabric to be uti-

lized without any material loss and thereby to make the

trunks-type garment in a continuous manner. Such proc- 5

ess is particularly suitable for making disposable trunks

given the top priority to the product price more or less

at the cost of feeling to wear.

[0032] The process according to this invention for

making the trunks-type garment allows the webs to be 10

cut without any material loss and thereby to alleviate the

product cost.

Claims is

1 . A process for making a trunks-type garment having

a pair of lateral bodies intended to cover a wearer's

both sides and a middle body intended to cover mid-

dle and crotch regions of the wearer's trunk and 20

bonded to said lateral bodies on belly and back

sides of said wearer, said process being character-

ized by that said middle body is made at least

through the steps of:

25

a. cutting a main web having first and second

side sections extending in parallel to each other

and continuously fed in one direction along a

first sinusoidal wave-like curve extending in

said one direction so as to divide said main web 30

in two, said first curve having a given amplitude

and defined by crests and troughs alternating

every 1/2 wavelength, to obtain a first web hav-

ing said first side section and a third side sec-

tion extending substantially in parallel to said 35

first side section so as to be contoured by said

first sinusoidal wave-like curve and a second

web having said second side section and a

fourth side section contoured by said first sinu-

soidal wave-like curve from said main web; 40

b. bonding one of said second web and third

web having a rectilinear fifth side section and a

sixth side section extending substantially in

parallel to said fifth side section so as to be con-

toured by a second sinusoidal curve having the 45

same wavelength as said first sinusoidal curve

to said first web so that the crests as well as the

troughs of said one web face the corresponding

crests as well as the corresponding troughs of

said first web, respectively, and the corre- so

sponding crests of these two webs partially

overlap in the vicinity of their summits, respec-

tively, to obtain an apertured sheet of which

each aperture is formed by a pair of said

troughs facing each other; 55

c. placing a pair of said apertured sheets one

upon another so that the apertures of these two

sheets are exactly aligned with each other and

bonding these two sheets along peripheries of

the apertures to obtain a laminated sheet; and

d. cutting said laminated sheet along a first cut-

ting line extending transversely of said laminat-

ed sheet so as to divide said aperture in two

and along a second cutting line extending

transversely of said laminated sheet so as to

divide a section defined between a pair of ad-

jacent apertures in two to obtain said middle

body.

2. A process according to Claim 1 , further comprising,

before said step b), a step of dividing a second main

web continuously fed in one direction along said

second sinusoidal wave-like curve in two sections

and obtaining said third web from these two sec-

tions.

3. A process according to Claim 1 or 2, wherein said

first and second webs are made of a nonwoven fab-

ric and/or a woven fabric having external appear-

ances and/or physical attributes differing from those

of a nonwoven fabric or a woven fabric used as

stock material for said third web.

4. A process according to any one of Claims 1 - 3,

wherein said first and second sinusoidal wave-like

curves are identical in the wavelength but different

in the waveform.
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